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DETAILED ACTION 

Continued Examination Under 37 CFR L114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicants submission filed on 10/20/2006 has been entered. Claims 1, 5, 7-10, 
12-16, 20, 22-28, 31, 35, 37-39, 42, and 43 have been amended. Claims 1, 

Response to Arguments 

2. On pages 16-18 filed 10/20/06, with respect to claims 1, 12, and 31, Applicant essentially 
argues that the prior art does not disclose "eliminating the probe location at the end of the first 
called function and eliminating the probe location at the end of the second called function when 
the first called function calls the second called function and when the second called function 
returns to the calling function." This argument is not persuasive, since this is obvious over the 
combination of Angel in view of Muchnick as addressed in the rejection of claims 1,12, and 31 
below. 

3. On pages 18-21 filed 10/20/06, with respect to claims 16, 27, and 42, Applicant 
essentially argues that the prior art of record does not disclose ""determining whether the first 
called function is one of: an internal called function and an external called function, and 
eliminating the probe location in the calling function at the beginning of the call to the first 
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called function and eliminating the probe location in the calling function at the end of the call to 
the first called function when the first called function is an internal called function." This 
argument is not persuasive, since this is obvious over the combination of Angel in view of 
Muchnick as addressed in the rejection of claims 16, 27, and 42 below. 

Drawings 

4. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the "internal called function" (e.g. 
claim 16 lines 17-18) and the "external called function" (e.g. claim 16 line 18) must be shown or 
the features canceled from the claims. No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
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be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

5. The specification is objected to as failing to provide proper antecedent basis for the 
claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction of the 
following is required: Claims 16, 27, and 42 contain the limitations "internal called function" and 
"external called function" (e.g. claim 16 lines 17, 18, and 23). However, there is no discussion 
in the specification regarding "internal" or "external" called functions as claimed. Rather, page 
10 lines 12-13 suggest that simple elimination of probe pairs "only works in the case of direct 
calls to functions within the current module". For the sake of further prosecution, an internal 
called function will be interpreted as "direct calls to functions within the current module," while 
external called functions will be interpreted as function calls outside of the current module. The 
specification should be amended to provide antecedent support for these new claim limitations. 

Claim Objections 

6. Claims 1, 27, and 31 are objected to because of the following informalities: Claims 1 and 
31 do not end with a period. Claim 27 contains a period after the word "function" in line 21, but 
contains subsequent limitations. See MPEP 608.01(m). Appropriate correction is required. 



Claim Rejections - 35 USC § 101 
7. 35 U.S.C. 101 reads as follows: 
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Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

8. Claims 1, 8, 16, 23, 31, and 38 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. Claim 1 is directed to a "computer- 
implemented method for collecting information," and then sets forth the method in terms of a 
determination of probe locations. However, there is no practical application to provide a tangible 
result in such a determination. A process claim must set forth a practical application of a Sec. 
101 judicial exception to produce a real-world result. Benson, 409 U.S. at 71-72, 175 USPQ at 
676-77 (invention ineligible because had "no substantial practical application."). In this case, 
the method steps of "identifying" and "eliminating" are simply abstract steps necessary for the 
steps of inserting probes at the determined locations and collecting execution information using 
the inserted probes as provided in claims 10 and 12 for example. The combination of the 
determination step with such insertion and collection steps provides the established real-world 
results described in the specification (see page 2 lines 11-19). Therefore, claims 10 and 12 are 
considered statutory, while claim 1 is not. Independent claims 16 and 31 are rejected for the 
same reasons as claim 1. Likewise, dependent claims 8, 23, and 38 are rejected for failing to 
resolve the deficiencies of their respective parent claims. See MPEP 2106. 

Claim Rejections - 35 USC § 112 

9. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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10. Claims 1, 5, 7-15 and 31, 35, and 37-41 are rejected under 35 U.S.C. 1 12, first paragraph, 
as failing to comply with the written description requirement. The claims contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor, at the time the application was filed, had possession of the 
claimed invention. 

11. Independent claim 1 includes limitations related to identifying probe locations in an 
application which essentially includes a calling function, a first called function, and a second 
called function, where the calling function calls the first called function which calls the second 
called function, and with probe locations at the beginning and end of the first and second called 
functions, at the beginning only of the calling function, and surrounding the call in the calling 
function to the first called function. An interpretation of claim 1 (with mapping claim line 
numbers) results in the following pseudo-code representation: 
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calling_f unction { 

_EnterFunction() ; 



/* Line 6 */ 



_CallToFunction() ; /* Lines 10-11 */ 

firstCalledFunctionO ; /* Lines 11, 13, and 14 */ 
_ReturnFromFunction () ; /* Lines 13-14 */ 



ExitFunctionO ; 



/* Line 7 */ 



f irstCalledFunction { 

_EnterFunction () ; 



/* Line 8 */ 



secondCalledFunction () ; /* Lines 19-20 */ 



ExitFunotion ( ) ; 



/* Lines 9 and 18 */ 



s e condCa 1 1 edFunc t ion { 
_EnterFunction ( ) ; 



/* Line 15 */ 



_ExitFunction() ; /* Lines 17 and 19 */ 

return to callingFunction; /* Lines 20-21 */ 



Lines 19-21 of claim 1 recite "when the first called function calls the second called 
function and when the second called function returns to the calling function." Since the second 
called function returns to the calling function instead of to the first called function, this 
arrangement is interpreted as the "tail merge" optimization which is described on page 10 line 25 
through page 1 1 line 26 of the originally filed specification, and which is provided by the 
Applicant in support the amendment (e.g. see pages 16 and 17 filed 10/10/06). As described in 
the specification, function calls are eliminated by instead "jumping to the next function, then 
having a single return statement return out of multiple functions" (see page 10 lines 27-30). 
However, the claims are directed to instances when "the first called function calls the second 
called function" (emphasis added, see claim 1 lines 19 and 20). Thus the claims require a call 
from the first called function to the second called function that returns not to the first called 
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function, but to the calling function. While describing the replacement of a function call with a 
jump to a second called function that returns to the calling function, the specification does not 
describe a function call to a second called function that returns not to the calling function, but to 
another function. Independent claims 12 and 31 contain similar language and are rejected for 
the same reasons. Likewise, dependent claims 5, 7-11, 13-15, 35, and 37-41 are rejected as 
being dependent upon a rejected base claim. For the purpose of further examination, the "call" 
to the second called function will be interpreted as a jump. 

12. Claim 1 contains the following clause: 

eliminating the probe locations] ... when the first called function calls the second called function 
and when the second called function returns to the calling function [emphasis added] 
However, the specification does not provide a discussion of elimination of probe locations 

"when" the functions are called, i.e. at runtime. Page 13 lines 1-6 provides support for inserting 

probes prior to but not during application execution. Independent claims 12 and 31, and 

dependent claims 5, 7-11, 13-15, 35, and 37-41 are rejected for the same reasons. 

For the purpose of further examination, the word "when" in the claim will be interpreted in the 

spirit of an abstract control flow as "where". 

13. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

14. Claims 1, 8, 16, 23, 31, and 38 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01. The omitted steps are: inserting probes, and collecting information 
with the probes. For example, the abstract of claim 1 recites a "method for collecting 
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information." However, no information collection step is recited in the claim. Claims 8, 16, 23, 
31, and 38 are rejected for the same reason. 

Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. Claims 1, 10-12, 16, 25-27, 31, and 40-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over prior art of record U.S. Patent Number 6,314,558 to Angel et al. (hereinafter 
"Angel") in view of "Advanced Compiler Design and Implementation" by Muchnick 
(hereinafter "Muchnick"). 

In regard to claim 1, Angel discloses: 

A computer-implemented method for collecting information relating to execution 
of an application (See Fig. 10), the method being executed on a computer, the method 
comprising: 

determining a set of probe locations in the application, (e.g. "selecting", Column 
3, lines 16-20), wherein determining a set of probe locations includes: 

identifying a probe location at a beginning of a calling function, See column 22 
lines 26-27: 

Processing begins at a step 442 where the entry of the method is instrumented, 
[emphasis added] 
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identifying a probe location at an end of the calling function, See column 23 lines 

10-13: 

If it is determined at the test step 458 that an exit point for the method has been reached, 
then control passes from the test step 458 to a step 460 where the exit point is 
instrumented, [emphasis added] 

identifying a probe location at a beginning of a first called function, See column 
22 lines 26-27 as cited above. 

identifying a probe location at an end of the first called function, See column 23 
lines 10-13 as cited above. 

identifying a probe location in the calling function at the beginning of a call to the 

first function, See column 13 lines 48-51: 

Function calls and returns may be instrumented for a variety of purposes, including 
keeping track of variables becoming defined or undefined in connection with function 
calls and returns, [emphasis added] 
identifying a probe location in the calling function at the end of the call to the 

first function, See column 13 lines 48-51 as cited above. 

identifying a probe location at a beginning of a second called function See 
column 22 lines 26-27 as cited above. 

identifying a probe location at an end of a second called function See column 23 
lines 10-13 as cited above. 

eliminating the probe location at the end of the first called function and 
eliminating the probe location at the end of the second called function E.g. 
"optimization," column 13 lines 9-15. Angel discloses probe optimization by analyzing 
the "effective scope" of code blocks. Probe locations that correspond with scope changes 
that have minimal effect on monitoring variable operations can be eliminated from the set 
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of locations to instrument. Also see column 14 lines 33-37, "identifying labels that do 
not require instrumentation . . . because all jumps to those labels are from code having the 
same effective scope as the code corresponding to the label" 

Angel does not expressly disclose: when the first called function /jumps to] the 
second called function and when the second called function returns to the calling 
function. However, Muchnick describes an optimization called "tail merging" which 
detects redundant code and eliminates it. See section 18.8 on pages 590 and 591 : 

What the optimization does is to replace the matching instructions of one of the blocks by a branch 
to the corresponding point in the other. 

This optimization results in a second called function that returns directly to the calling 
function instead of the first called function. Further, Muchnick illustrates (see FIG. 18.14 
on page 591) that a tail merge has minimal effect on variable operations, since the branch 
uses the same variable operations as the eliminated code. It would have been obvious to 
one of ordinary skill to use Muchnick's tail merging with Angel's probe instrumentation 
in order to optimize code as suggested by Muchnick. 

In regard to Claim 10, Angel teaches inserting probes in the probe locations that 
were not eliminated to collect the information relating to the execution of the application 
(Column 15, lines 45-50, e.g. "subsequent instrumentation"). 

In regard to Claim 11, Angel discloses analysis of collected data (column 16 lines 

37-47. 



In regard to claim 12, Angel discloses: 
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A computer-readable storage medium having an application including computer- 
executable instructions, the computer-executable instructions (see column 5 lines 39-41, 
e.g. "storage") comprising: 

determining whether probe locations produces redundant information; 
eliminating a probe location when a probe location produces redundant information; As 
noted in the above rejection of claim 1, Angel's teaching of "effective scope" is directly 
related to the elimination of redundant information. See Angel column 13 lines 9-15. 

collecting non-redundant information relating to the execution of the application 
using the inserted probes. Since Angel's "effective scope" eliminates redundant probes, 
non-redundant information will be collected. 

All further limitations have been addressed in the above rejection of claims 1,10, 

and 11. 

In regard to claim 16, Angel discloses: 

determining whether the first called function is one of: an internal called function 
See column 13 lines 11-15, e.g. "effective scope," and an external called function, See 
column 12 lines 60-62, e.g. "scope change". 

eliminating the probe location in the calling function at the beginning of the call 
to the first called function and eliminating the probe location in the calling function at 
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the end of the call to the first called function when the first called function is an internal 
called function. See column 13 lines 9-17, e.g. "optimization". 

All further limitations have been addressed in the above rejection of claim 1. 

In regard to claims 25 and 26, the above rejection of claim 16 is incorporated. All 
further limitations have been addressed in the above rejection of claims 10 and 11, 
respectively. 

In regard to claim 27, Angel discloses A computer-readable storage medium 
having an application including computer-executable instructions... See column 5 lines 
46-48, e.g. "storage device". All further limitations have been addressed in the above 
rejection of claims 12 and 16. 

In regard to claim 31, Angel discloses A computer system comprising a processor 
that is arranged to execute computer-executable instructions See column 5 lines 24-29 
and 46-48, e.g. "computer system" and "processor." All further limitations have been 
addressed in the above rejection of claim 1. 

In regard to claims 40 and 41, the above rejection of claim 31 is incorporated. All 
further limitations have been addressed in the above rejection of claims 10 and 11, 
respectively. 

In regard to claim 42, all limitations have been addressed in the above rejection of 
claims 12, 16, and 31. 
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17. Claims 5, 7, 13, 14, 20, 22, 28, 29, 35, 37, 43 and 44 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Angel and Muchnick as applied in the above rejection of claim 1, and 
further in view of prior art of record Whygodny (U.S. Patent Number 6,282,701), prior art of 
record Miller (U.S. Patent Number 6,438,512) and prior art of record O'Donnell (U.S. Patent 
Number 6,374,369). 

In regard to Claim 5, the above rejection of claim 1 is incorporated. Angel 
discloses inserting probes. See Abstract, e.g. "instrumenting." Angel does not expressly 
teach that a first probe is configured to collect an address of the first and second called 
functions, a first stack pointer, and a first time indicator, and wherein a second probe is 
configured to collect the address of the second called function, a second stack pointer, 
and a second time indicator. Whygodny, however, does teach a method of monitoring and 
analyzing a computer program using tracing, where the trace data collected comprises 
"function calls (including the assembly address of the called function)" and "function 
return values (including function address)" (Column 29, lines 6-9). Whygodny does not 
teach collecting a stack pointer or a time indicator. O'Donnell, however, does teach 
collecting starting and ending times before and after a function call (Column 1, lines 45- 
49). O'Donnell does not teach collecting a stack pointer. Miller, however, does teach 
monitoring a program's performance by periodically interrupting program flow, and 
calling a function that returns a stack (Column 3, lines 10-11). Therefore it would have 
been obvious to one of ordinary skill in the art at the time of the invention to perform the 
method of claim 1, further configure two probes for monitoring program performance, 
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both probes collecting the addresses of the calling and called function as taught by 
Whygodny, a stack pointer as taught by Miller, and a time indicator as taught by 
O'Donnell, since gathering as much data as possible aids in better program analysis. 

In regard to Claim 7, the above rejection of claim 1 is incorporated. Angel 
discloses inserting probes. See Abstract, e.g. "instrumenting." Angel does not expressly 
teach that a first probe is configured to collect an address of the calling function, an 
address of the first called function, a first stack pointer, and a first time indicator, and 
wherein a second probe is configured to collect the address of the first called function, a 
second stack pointer, and a second time indicator. Whygodny, however, teaches a method 
of monitoring and analyzing a computer program using tracing, where the trace data 
collected comprises "function calls (including the assembly address of the called 
function)" and "function return values (including function address)" (Column 29, lines 6- 
9). Whygodny does not teach collecting a stack pointer or a time indicator. O'Donnell, 
however, does teach collecting starting and ending times before and after a function call 
(Column 1, lines 45-49). O'Donnell does not teach collecting a stack pointer. Miller, 
however, does teach monitoring a program's performance by periodically interrupting 
program flow, and calling a function that returns a stack (Column 3, lines 10-11). 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to perform the method of claim 1, and further configure two probes for 
monitoring program performance, both probes collecting the addresses of the calling and 
called function as taught by Whygodny, a stack pointer as taught by Miller, and a time 
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indicator as taught by O'Donnell, since gathering as much data as possible aids in better 
program analysis. 

In regard to claims 13 and 14, the above rejection of claim 12 is incorporated. All 
further limitations have been addressed in the above rejection of claims 5 and 7, 
respectively. 

In regard to claims 20 and 22, the above rejection of claim 16 is incorporated. All 
further limitations have been addressed in the above rejection of claims 5 and 7, 
respectively. 

In regard to claims 28 and 29, the above rejection of claim 27 is incorporated. All 
further limitations have been addressed in the above rejection of claims 5 and 7, 
respectively. 

In regard to claims 35 and 37, the above rejection of claim 31 is incorporated. All 
further limitations have been addressed in the above rejection of claims 5 and 7, 
respectively. 

In regard to claims 43 and 44, the above rejection of claim 42 is incorporated. All 
further limitations have been addressed in the above rejection of claims 5 and 7, 
respectively. 
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18. Claims 8, 23, and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Angel and Muchnick, and further in view of prior art of record Yellin (U.S. Patent Number 
5,761,513). 

In regard to Claim 8, the above rejection of claim 1 is incorporated. Angel further 
shows placing instrumentation code in the presence of a 'throw' operation (Figure 18 and 
Column 25, lines 20-34). Angel does not expressly show placing instrumentation code at 
the beginning and end of a block of code, where the block of code is where the 
application is directed to in the occurrence of an error. However, Yellin teaches that "an 
exception handler 100 is a procedure" and is "executed whenever the applicable 
exception gets thrown during execution" (Column 1, lines 15-20). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to place 
instrumentation code at the beginning and end of the exception handing function as 
taught by Angel, where the exception handling function is a block of code to which 
execution of an application is directed upon in the occurrence of an error, since this 
would allow for the collection of data during an exception. 

In regard to claim 23, the above rejection of claim 16 is incorporated. All further 
limitations have been addressed in the above rejection of claim 8. 

In regard to claim 38, the above rejection of claim 31 is incorporated. All further 
limitations have been addressed in the above rejection of claim 8. 
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19. Claims 9, 15, 24, 30, 39, and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Angel, Muchnick and Yellin as applied to claim 8 above, and further in view 
of Whygodny, Miller, and O'Donnell. 

In regard to Claim 9, the above rejection of claim 1 is incorporated. Angel 
discloses inserting probes. See Abstract, e.g. "instrumenting." Angel does not expressly 
teach that the first probe is configured to collect an address of the block of code, a first 
stack pointer, and a first time indicator, and the second probe is configured to collect the 
address of the block of code, a second stack pointer, and a second time indicator. 
Whygodny, however, does teach a method of monitoring and analyzing a computer 
program using tracing, where the trace data collected comprises "function calls (including 
the assembly address of the called function)" and "function return values (including 
function address)" (Column 29, lines 6-9). Whygodny does not teach collecting a stack 
pointer or a time indicator. O'Donnell, however, does teach collecting starting and ending 
times before and after a function call (Column 1, lines 45-49). O'Donnell does not teach 
collecting a stack pointer. Miller, however, does teach monitoring a program's 
performance by periodically interrupting program flow, and calling a function that returns 
a stack (Column 3, lines 10-11). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to perform the method of Claim 8, and further 
configure two probes for monitoring program performance, both probes collecting the 
addresses of the calling and called function as taught by Whygodny, a stack pointer as 
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taught by Miller, and a time indicator as taught by O'Donnell, since gathering as much 
data as possible aids in better program analysis. 

In regard to claim 15, the above rejection of claim 12 is incorporated. All further 
limitations have been addressed in the above rejection of claims 8 and 9. 

In regard to claim 24, the above rejection of claim 23 is incorporated. All further 
limitations have been addressed in the above rejection of claim 9. 

In regard to claim 30, the above rejection of claim 27 is incorporated. All further 
limitations have been addressed in the above rejection of claims 8 and 9. 

In regard to claim 39, the above rejection of claim 38 is incorporated. All further 
limitations have been addressed in the above rejection of claim 9. 

In regard to claim 45, the above rejection of claim 42 is incorporated. All further 
limitations have been addressed in the above rejection of claims 8 and 9. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. Derek Rutten whose telephone number is (571)272-3703. The 
examiner can normally be reached on T-F 6:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571)272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



